A 71-year-old right-handed woman presented to the emergency department as a stroke alert after being found by her family with decreased responsiveness and left-sided weakness. She was last seen normal the day prior. Her medical history included poorly controlled hypertension, type 2 diabetes mellitus, and morbid obesity. Her family additionally reported no history of fever, headache, nausea/vomiting, or other recent illness. Her home medications included labetalol, candesartan, and glipizide. She had no known allergies. The stroke team evaluated the patient in the emergency department. On general examination, she was afebrile and her blood pressure was markedly elevated at 240/126 mm Hg. Heart rate, respirations, and room air oxygen saturation were normal. On neurologic examination, she was sleepy but arousable to voice. She was oriented to self only with sparse speech output and was unable to follow commands but could mimic simple tasks. There was a left lower facial droop and left arm and leg drift with antigravity testing. Coordination and gait were not tested.
A 71-year-old right-handed woman presented to the emergency department as a stroke alert after being found by her family with decreased responsiveness and left-sided weakness. She was last seen normal the day prior. Her medical history included poorly controlled hypertension, type 2 diabetes mellitus, and morbid obesity. Her family additionally reported no history of fever, headache, nausea/vomiting, or other recent illness. Her home medications included labetalol, candesartan, and glipizide. She had no known allergies. The stroke team evaluated the patient in the emergency department. On general examination, she was afebrile and her blood pressure was markedly elevated at 240/126 mm Hg. Heart rate, respirations, and room air oxygen saturation were normal. On neurologic examination, she was sleepy but arousable to voice. She was oriented to self only with sparse speech output and was unable to follow commands but could mimic simple tasks. There was a left lower facial droop and left arm and leg drift with antigravity testing. Coordination and gait were not tested.
Complete blood count showed leukocytosis of 11 000/mm 3 . Basic metabolic panel was notable for a glucose of 361 mg/dL and was otherwise unremarkable. Coagulation studies were within normal limits. A noncontrast head computed tomography (CT) scan showed a 2.5 Â 3.2 cm (6 mL) right lateral temporal lobe intracerebral hemorrhage (ICH) with some surrounding edema and no intraventricular extension (Figure 1 ). Head CT angiogram (CTA) and CT venogram (CTV) were obtained and showed no underlying vascular malformation or venous sinus thrombosis.
Hospital Course
On hospital day 2, the patient developed a fever to 39.1 C and worsening leukocytosis to 17 000/mm 3 . Chest X-ray and blood and urine cultures were obtained. Empiric antibiotics were initiated. She also developed diabetic ketoacidosis treated with insulin infusion and intravenous (IV) fluid resuscitation. Due to increased somnolence, a repeat noncontrast head CT was obtained which showed ICH stability. Continuous video electroencephalogram (cvEEG) monitoring was then initiated and revealed multiple nonconvulsive electrographic seizures arising from the right temporal region. She received IV lorazepam 4 mg, levetiracetam 3 g, and fosphenytoin 20 mg/kg. She was intubated for airway protection. Continuous video EEG showed resolution of seizures. Maintenance doses of phenytoin 100 mg IV every 8 hours and levetiracetam 2 g IV every 12 hours were continued.
The next day, she developed intermittent left facial twitching with cvEEG confirming correlating seizure activity. Intravenous lorazepam 8 mg, levetiracetam 1 g, fosphenytoin 10 mg/kg, and lacosamide 200 mg provided only transient improvement. Midazolam infusion was initiated. Despite high-dose midazolam infusion (2 mg/kg/h), there were repeated episodes of left face as well as left upper arm twitching. Electrographically, these correlated with focal status epilepticus (SE) arising from the right hemisphere with secondary generalization. Therapy was escalated and IV pentobarbital 10 mg/kg was loaded followed by continuous infusion. Left hemi-body clonic activity ceased and cvEEG showed burst suppression. Additional anticonvulsant medications of levetiracetam, phenytoin, and lacosamide were continued. Midazolam infusion was discontinued. At this time, there were ongoing persistent fevers and leukocytosis and cultures revealed methicillin-sensitive Staphylococcus aureus pneumonia and a urinary tract infection for which antibiotics were tailored. Neurosurgery was consulted for hematoma evacuation and resection of surrounding injured tissue given correlation with epileptic focus.
Clinical Discussion-Nontraumatic ICH (Dr Ayodele)
Spontaneous, nontraumatic ICH is estimated to affect approximately 37 000 to 52 400 people in the United States yearly and carries a high mortality and morbidity. 1 Hypertension is an important causative risk factor and is especially culpable when poorly controlled. 1 Markedly elevated admission blood pressure as seen in this case is a common occurrence and this acute hypertensive response is associated with poor outcomes. 1 The most common locations for hypertensionrelated ICH are the thalamus, basal ganglia, midbrain, brain stem (especially pons), cerebellum, and cerebral lobes. 1 Lobar ICH particularly warrants consideration of differential diagnoses including underlying primary or metastatic neoplasm, cerebral amyloid angiopathy (CAA), vascular malformation or aneurysm, and hemorrhagic arterial or venous infarction. In the elderly, CAA is an important causative factor that may indicate a likelihood for future recurrence and magnetic resonance imaging (MRI) should be obtained to investigate this possibility. 1 The possibility for a vascular malformation or hemorrhagic venous infarction was considered in this case and CTA/CTV was obtained. Thrombosis, specifically of the vein of Labbe which drains the lateral temporal lobes, may lead to ICH due to hemorrhagic venous infarction in these locations. 2 Computed tomography angiogram/CTV in this case showed no vascular malformation or definitive thrombosis of the vein of Labbe. However, digital subtraction angiography (DSA) is the gold standard tool for accurate diagnosis, and in this case, DSA was not pursued.
Hyperglycemia, fever, and leukocytosis may occur in hospitalized ICH patients. Hyperglycemia, regardless of whether or not related to diabetes mellitus, has been shown to be associated with increased risk of death. 3 Fever and/or leukocytosis typically raise suspicion for infection. However, in ICH patients, both may be seen early in the course of hospitalization as the result of a noninfectious manifestation of the hemorrhage itself. 4, 5 Regardless, a systemic infectious workup and the initiation of empiric antibiotics may be undertaken as was done with this patient. Workup for a primary central nervous system (CNS) infectious process may also be pursued if the clinical history is suggestive or a finding such as nuchal rigidity is present.
Seizures may occur after ICH, especially lobar ICH, with acute seizures at presentation or within the first 24 hours described to occur in 4.2% and SE as an initial manifestation in 1.1%. 6 In the absence of frank clinical seizures, poor mental status disproportionate to the degree of brain injury should warrant consideration of EEG monitoring as subclinical seizures have been demonstrated to occur in up to 28% of ICH patients with especially high incidence in those with lobar hemorrhages. 7 Such seizures were associated with neurologic worsening and increased midline shift. 7 Evacuation of cortically based hematomas in an attempt to improve outcomes is an active area of research. In this case, however, hematoma evacuation and tissue resection was pursued to remove an epileptogenic focus. While there is precedent for resective surgery to alleviate medically refractory SE (RSE), evidence is limited to case reports, albeit with promising results seen. 8, 9 Neuropathology (Dr White)
On hospital day 8, the patient underwent craniotomy for evacuation of the right temporal ICH and resection of injured tissue. A final pathologic diagnosis was made on hospital day 14. Histologic sections showed hypercellular cortical tissue with areas of extensive hemorrhage and necrosis (Figure 2A ). There was a mixed lymphoplasmacytic and neutrophilic infiltrate, which was most prominent perivascularly. Higher magnification ( Figure  2B ) showed astrocyte nuclei with classic herpetic viral cytopathic effect including Cowdry type A nuclear inclusions. Immunohistochemistry (IHC) for herpes simplex virus (HSV) 1 showed strong, diffuse positivity in astrocytes in which viral cytopathic effect was seen ( Figure 2C ).
Patient Outcome
The pathologic diagnosis was HSV-1 encephalitis. Treatment with IV acyclovir 10 mg/kg every 8 hours was initiated. Pentobarbital infusion was discontinued, after which cvEEG remained suppressed. Postoperative gadolinium-enhanced brain MRI showed diffuse T2 fluid-attenuated inversion recovery (FLAIR) signal hyperintensities in the bilateral hemispheres involving cortical and subcortical structures ( Figure 3A and B) . There was also some associated restricted diffusion in these areas. There was diffuse gyral enhancement throughout the right parietal and temporal lobes ( Figure 3C and D). Magnetic resonance arteriogram of the head and neck showed no vasospasm, stenosis, or occlusions. The patient continued to have a very poor neurologic examination. A repeat head CT showed worsening of cerebral edema with complete effacement of the basal cisterns and uncal herniation ( Figure 4A and B) . On hospital day 17, a nuclear medicine cerebral blood flow study was performed which showed no scintigraphic evidence of intracerebral arterial flow. Brain death was declared.
Clinical Discussion-HSV Encephalitis (Dr Sivasankar)
Herpes simplex virus infection of the CNS can occur due to HSV-1 and/or HSV-2. However, whereas HSV-2 typically causes a recurrent aseptic meningitis, HSV-1 is the most frequent culprit of sporadic necrotizing encephalitis in immunocompetent children and adults and is thought to account for 10% to 20% of all cases of sporadic viral encephalitis. 10, 11 Herpes simplex virus encephalitis (HSVE) carries a high mortality of up to 70% without treatment. Acyclovir is the treatment of choice and has been shown to reduce mortality to 20% to 30%. Early initiation of treatment when the disease is less severe is thought to be an additionally important mitigating factor. 10 Herpes simplex virus encephalitis typically presents with fever, headache, confusion, and seizures and there may be a prodrome of olfactory or gustatory hallucinations. These symptoms typically occur over days; however, a "strokelike" evolution may also occur. 10 As HSVE can have a variable presentation, maintaining a high degree of suspicion is necessary for early therapeutic intervention. Imaging findings in HSVE are most apparent on MRI, with CT imaging being less useful in the detection of abnormalities. Magnetic resonance imaging findings include abnormal FLAIR signal and diffusion restriction in the medial temporal lobes and insulas. 10 Diagnosis of HSVE is typically made through cerebrospinal fluid (CSF) analysis with polymerase chain reaction (PCR) detection of HSV DNA and this provides a high degree of sensitivity (98%) and specificity (94%). 10 Although less frequently used today due to the advent of PCR CSF analysis, diagnosis by brain biopsy is notable for a necrotizing inflammatory process with later perivascular infiltration of mononuclear cells involving the medial and inferior temporal lobes with later involvement of orbitofrontal and insular regions. 10, 11 There may also be characteristic findings of eosinophilic Cowdry type A inclusions in the nuclei of affected cells, which include neurons, astrocytes, and oligodendrocytes. 10 This case demonstrated some of the above pathologic findings as well as IHC staining demonstrating positivity for HSV-1.
Seizures are a frequent occurrence in HSVE and this is attributed to a pathologic process that favors injury to the highly epileptogenic limbic structures of the medial temporal lobes. 12 Seizures indeed may be the presenting symptom in up to 50% of adult patients. 12 Furthermore, progression to SE can occur and be quite refractory to treatment. Occurrence of RSE in the course of HSVE is generally associated with poor outcomes. 12 However, surgical intervention may be useful in certain cases. In 1 case of RSE of clear unilateral origin as a result of HSVE, surgical intervention with anterior temporal lobectomy was performed with successful cessation of RSE and good functional outcome for the patient. 13 Additionally, cases of surgical decompression and temporal lobectomy to alleviate impending uncal herniation as a result of late temporal lobe hemorrhagic complication of HSVE have been described with good outcomes. 14 Hemorrhagic necrosis and liquefaction is a known complication of HSVE. However, this is most commonly described as small, petechial hemorrhages and as a late complication after approximately 2 weeks of illness. 10, 12 Frank hematoma as an initial manifestation or early in the course of HSVE is a rare occurrence. A recent case report and literature review 15 found only 7 prior reported cases of HSVE presenting on admission with frank hematoma. In an additional 13 cases, frank hematoma was described as a later complication (>10 days after presentation).
Conclusion
This case highlights the diagnostic challenges inherent when facing rare and/or unusual presentations of a disease. This patient with a known history of poorly controlled hypertension was thought to have developed SE as a result of epileptogenic location of lobar hypertension-related ICH. She was later diagnosed with HSVE 2 weeks after presentation. This diagnostic delay may have contributed to her poor outcome, and despite initiation of IV acyclovir therapy, she developed progressive widespread cerebral edema leading to death from cerebral herniation.
In this patient, while the temporal lobe location raised alternative diagnoses and venous sinus thrombosis and vascular malformation etiologies were explored, there was little consideration of a CNS infectious process. We hope increased awareness of ICH as an acute presentation of HSVE may allow for more prompt diagnosis and improved outcome in others.
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